Phosphorylation of RII subunit and attenuation of cAMP-dependent protein kinase activity by proline-directed protein kinase.
Previous studies identified proline-directed protein kinase (PDPK) as a growth factor-sensitive serine/threonine protein kinase that is active in the cytosol of proliferative cells and tissues during interphase. In this communication, we report that the regulatory subunit (RII) of bovine cardiac muscle cAMP-dependent protein kinase (PKA) is a putative substrate for the multifunctional PDPK. Purified RII is readily phosphorylated by PDPK in vitro in a time-dependent, enzyme-dependent manner to a stoichiometry approaching 0.7 mol phosphate/mol RII subunit protein. The major RII phosphorylation site is identified as a threonine residue located within a large hydrophobic tryptic peptide that is predicted to contain the cAMP binding domains. In contrast to the reported effects of RII autophosphorylation, kinetic analysis of RII function following phosphorylation by PDPK indicates that the inhibitory potency of RII toward the catalytic subunit of PKA in a reassociation assay is increased in proportion to the degree of phosphorylation. Further studies indicate that the cAMP-dependent activation of the RII2C2 holoenzyme is inhibited by PDPK phosphorylation. Taken together, the results of these studies indicate that phosphorylation of RII by PDPK attenuates the activity of PKA. This antagonistic interaction suggests a biochemical mechanism by which a growth factor-activated signaling system may function to modulate cAMP-dependent cellular responses.